Abstract
dependence. Similarly, when TiO 2 was used as a secondary particle, transport of CNTs decreased 133 under all examined conditions. However, both of these studies used matrices in which primary 134 and secondary particles would undergo simultaneous deposition at higher ionic strength (i.e., of the secondary particles need to be systematically assessed.
142
The objective of this study is to investigate transport of a model nanoparticle, i.e., gold 143 nanospheres (AuNSs), in the presence of a well-characterized secondary ENM, i.e., single- 
149
A range of PA concentrations is utilized to generate PA-SWNTs with desirable stability, i.e., 150 highly stable suspensions are used for co-transport studies, whereas, SWNTs with lower stability 151 are used to pre-coat the collector surfaces. Co-transport under a wide range of ionic strength (1-152 100 mM NaCl) is studied and compared with primary AuNS transport. Theeffect of NOM on
153
AuNS transport is also monitored for typical groundwater conditions (i.e., 10 mM total ionic 154 strength). This is a first-of-its-kind study to mechanistically assess co-transport of AuNSs (in the 155 presence of another ENM) over a wide range of ionic strengths. The results from this study can 
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196
Physical morphology of the AuNSs and SWNTs was characterized using a JEOL 2010F The effluent concentration was measured using pre-established calibration curves ( Figure   259 S2) for AuNS, PA-SWNTs, and AuNS-PA-SWNT hetero-dispersions. Dilution factors of 2, 4, 260 6, and 8 to the stock AuNS suspensions were used to obtain a calibration curve at 517 nm using a 
358
At 100 mM NaCl, however, the amount of PA used in dispersing SWNTs demonstrates (Table S1 to S3).
405
Release curves of the co-deposited AuNSs in the presence of 30 and 100 mM NaCl (no 406 release observed for 1 and 10 mM cases) are presented in Figure S10 (Table S4) , which signifies 467 rather enhanced transport of the primary particulates in hetero-transport conditions.
468
 At fresh pore-water condition, the presence of NOM does nothave any significant 469 influence on co-transport of AuNSs.
470
In reality, however, all of theseinfluences may become far more convoluted due to the added 
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